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EXHIBIT 29

Engineer Report, Stevens & Koon, Consulting Engineers,
to Cole Harwood, December 1, 1929
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J.C.STEVENS
. . MEM AMSQGC.CE. .
ASSOC AM INST.E. E

STEVENS & KOON
CONSULTING ENGINEERS £ KOON
' MEM.AM .SOC.C.E.

MEM. AM.W.W.ASSN.

SPALDING BUILDING

PORTLAND, OREGON

L-623 Decembsr 1, 1929 S
™ %

LS &

Cole L. Harwood o 8
Special Assistant to the Attorney General = L B
Reno, Nevada R
&= &

£

Dear Sir:

T submit below the result of my study on the

. water supply of ”al&er River in its relation to the

irrigation of lands in the Walker River Indian Reserva-

Ctiom, e
This report has been prepared from a personal
= : examination of the watershed and.lnformatlon and date

gathered in ‘April and May 1915 and again in October-1929.

S e The work In 1915 resultedidncéreportitondires s
U. S. Reclamation Service entitled, "Report on Walker
River Irrigstion Project, Nevada," dated June 1815.

I spent the time from October 18 to 24, 1929,
inclusive, in a trip over the Walkef River system in

company with E. W. Kronquist and in a general study of

mefIowinhaapathere fﬁgeﬁﬁgfxegﬁswéaia~W;‘foiw$:ﬁ§éifi =

ﬁna dlseu331onq of- testlmony so;ﬁar taken dn. the case. 0l ..

T IR a"l—’ R N T i e s et SRRSO Dim Douhom, DeERD meslien ammaoiele T U0 aie o fea i
The field work in Cotober 1929 consisted of
an examination of the flow measuring stations on Walker

1 River and its tributaries, the data from which are being

00370
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’ used in the case. I also examined the proposed Rio Viste
reservoir site and the lands and irrigation system of the
Indian Reservation.
I also went over the stream flow date secured by
Mr. Kronguist during the past summer, his method of
assembly and computations; and convinced myself that these
data were prepared in accordance with accepted engineering

methods and are sufficiently accurate for all practical

purposes.,

INDIAN RESERVATION_ LANDS

In my report of 1915 (p. 14) T stated tnat tnere

- ... ere 24 , 300 ;rrlgable acres ¢n and borcerlng tne rcserva-

tlon, "that ditches then constructed cover 6000 acres

i 'r"""‘.
X

and that 1906 acres nad been decreed a water right. Nir.
Kronguist in his testimony (p. 67) gives 3600 acres under
present ditches without extensions and 7800 acres possible

under extensions of present system. He also gave the

ThlS repre—

igated in 1920 as 1520 acres (p. 98)

1n the—reservatlon. o

T There is more lana susceptable of 1rrlaatlon 1n

the Walker Rlver basin tnan tne aVallable wuter WllL su ply.

In determining the area practicable of irrigation with

the available supply, the area in the reservation was placed

00371
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at 10,700 acres (Report 1915 p. 71). No special study was
made at that time of the reservation lands or of storage
on the reservation. They were merely included as & part
of & broad preliminary plan of reclamation for the entire
Walker River system.

The government is seeking water for only 10,000
acres in the reservation - less than half the irrigable
area. My recent examination confirms my former belief
that there are under the present dltohes and practlcable
exten81ons thereof, and in the Campbell valley ahove,
10,000 scres of gcod land susceptible of practical irriga- -

tion in the reservation. ‘ o T

i

<o Lo DUPY OB WATER: 5+

In my report of 1915 a diversion duty of 3 ft. in
depth per season was adopted as an average for the entire
Walker River basin. No attempt was made to classify the
lands or fix duties for particular areas. Some of the ir-

rigaole lanas may reguire only 2 f4. and some 4 or 5, but

cE e a g e s A et b e e S

T T

SREEI n—_-‘_..... e ;—*—-—*W

“ihe average “of 3 Tt. is i “otiil belleved o be leld

R o et e T € ey At s LT e i

tual d1Ver31éns for éll Dlstrlct 1ands.nave been 3 12 ft. -

‘ w1th a net concumptlon of 2 68 ft. (Beomer p. 939)
" For the reservetion lands & quantlty of water grmater
than the average is required, on account of thelr sanay nature.

.The subjugation of new sandy lands requires large quantities

00372
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of water in the early years which however is gradually re-
duced as the lands become well croppedvuntil a fairly con-
stant guantity is reached, below which it 1is impracticable
to go. Table 1 gives a summary of water used on 24 projects
of the U. S. Bureau of Reclamation. The depths are those

at the farm borders and do not include seepage or waste

from the distribution systems. These data are taken from

"se of Water on Federsl Irrigation Projects," by E. B.

Debler, Proc. Am. Soc. C. E. March 1829, p. 751.

00373
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:fof the—reserVation.

FEDERAL TRRIGATION PROJECTS 1912 TO 1526 INC.

1 Belle Fourche .

2 Boise

3 Carlsbad

4 CGrandvalley

5 Huntley

6 King Hill

7 Klamath

8 Lower Yellowstone
9 Milk River
10 South Minidoka
11 Newlands~(Carson)
12 North Platte
13 Okanogan
14 Orland

15 Rio -Grande .
16- Shoshone gFrannie%,
17 Shoshone (Garland)-
18 Sun River gShaw)
EOM%HM
21 Uncompahgre
22 Yakima éSunny51de)
23 Yakima (Tieton)
24 Yuma

Greshfields) -

Of particular interest are the data from the Uma-

'was-graaually lowered as_the lands became subgugated

average rainfall during the season, Marcn to October, incl.,

was 4.2 inches and during the entire year 9.0 inches.

00374

TABLE 1
Aversge Average Depth
Soil Area on Farms
Irrigated
Heavy 45,164 acres 1.22 feet
light 145,616 - %.60
medium 22,535 2.36
heavy 10,138 3.61
heavy 19,406 1.39
very light 6,480 7.01
medium 43,325 1.43
heavy - 17,540 1.34
heavy 16,793 0.65
medium 44,945 2.54
-~ medium - 38,808 2,88 -
medium 107 694 2.23
. light 5,260 2.60
light 14,554 3.17 -
medium - - 96, "Bar.. 2.89 .
... heavy’ 7 ,963% 2.19
U medium . 325380 - 2.38"
heavy 7,650 1.54
et i Oy > Qs o Fo 28
light ﬂ)ym 5.02
medium 61,178 5.76
medium 91,726 3.29
light 27 607 2.51
medium 51 z850 3.01 .
936,377 2.85

Table 2 Shows how thewearly éOUSUmptlQn?ﬁ:wy;;i

The. s
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TABLE 2

UMATILLA PROJECT, OREGON, USE OF WATER

uf

#

Depth :
Area applied Percent of total diversions
Year Irrigated to land losses waste delivered
1912 4600 8.25 ft. 28 2 70
. 1913 5006 8.45 27 2 71
1914 5100 7.11 40 2 58
1915 5306 5.57 44 28 28
1916 5477 5.76 36 8 56
1917 7327 6.19 25 23 52
1918 9100 5.29 32 16 52
1919 1053 5.24 33 23 44
1920 1202 4,21 31 25 44
1921 113145 4,37 31 24 45
1922 - 13273 4.47 34 18 48
1923 13330 4.64 32 19 49
1924 13134 4.52 36 12 52
L 1925 . 13345 . 5.53 28 12 60
1926 12549 5.26 28 8 64
1027 11462 - 5.70 24 16 80
Average 10970 5.02 32 18 50
On the 24 projectsllisted, irrigating an average -5§;
total of 936,000 acres, the deliveries to farms averaged
50%, waste 17%, and distribution system losses 33% of the
diversions. That is, for the average acre irrigated there
was diverted 5.7 acre-feet, of which 2. 85 acre-feet was de-
.&,ﬂqﬂu*q,%ﬂﬂwjg%jggg.tqkfarm§,ho g§m§§r§;£90t'was&wasted 1n the procesces
hmvhﬂg*f,hwgiﬁcperatlon,'and _.89 acre—feet was ;ogt by seepage 1n the o
:... _canal and lateral systems.fij;;;j;jkﬁ.f;“,.f.“j,“A;ww;“m”Aﬂf N

- The monthly dlstributlon of ‘use throuchout bhe lrrl-v_ v

gation season is also of interest. Table 3 shows the use

on a few projects, to which hasvbeen appended various es-

timated requirements for the Walker River district aqd reser-

vation lands.’
' OOQQi
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TABLE 3
MONTHLY DISTRIBUTION OF TRRIGATION WATER
DELIVERED TO LANDS

Project March April May June July Aug. Sept. Oct.  Total
Newlands ft. .03 .28 5g g .64 .46 .28 .08 2.88

% 1 10 1 16 10 3 100
Umatilla ft. - .54 98 .96 1. 07 .96 .44 .07 5.02

% - 11 20 19 21 19 9 1 100

Sunny-

side ft. - .34 .59 .57 .62 .80 .39 .18 3,29

% - 10 18 17 19 18 12 8 100

Oorlaend ft. .14 .27 .54 .57 .63 .57 .40 .05 3,17

% a4 .9 iv 18 =20 18 13 1 100

Walker River District, reports by

Palmer ft. - .21 J47 .62 .67 .47 .16 2.60
% - 8 18 24 26 18 6 100 -

i SteVGnS ’ ft . " 36 "‘0"44'“"_“.‘44‘ T e 40 . 16 2000
- % - 18 22- 22 . 20 8. -100°

" IndTen R”e“‘s"?a’rvatlon‘

Blomgren ft. - .20 40 .75 .60 T15 3.00

‘ % - 7 43 25 30 20 5 100
Kron-

quist ft. .09 .21 .39 .90 .81 .51 .09 3,00

% 13 30 © 27 17 3 100

3 7.

It would appear from the foregoing data that the

Department'

5 acre-

tion lands, wlth an_ addltlonal 1

bl T TR ara T e b

My own” bellef is thabﬁ o N

T acre on the reserva-

P Y= e

dlstrlbution losses, is a modest one.

tne bottom lands can probably be 1rr1gated w1th a 1ess amount

say, 2 aore-feet but the- qandy bench 1ands will requlre con-
siderebly more, on some tracts as much as 5 or 6 acre-feet

per acre. I.am however in doubt as to the necessity of such
' !
-7
00376
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large proportions of the total in mid-summer. The 30% for
the maximum month recommended by Blomgren and Kronquist is
greatly in excess of that actually used on neighboring
projects,

I am inclined to favor my former,fecommendations,
as they are more in conformity with actual use under com-
parable circumstances. Following is a comparison of use
I would recommend with that recommended by Kronquist, show-

ing total acre-feet and flow required at the diversion points.

- Month Stevens Kronguist
. : ' % ac.-ft. sec.-ft. % —acre-ft. sec.-It.

SR ‘ April 10 4500 - 75 10 © 4500 75

o May 18 8100 130" 13- - 6000 97
R R Jnu‘—ne ST I LN LE _.»-———-__:2-2 - - 9900 e te ot o .1‘65 e e 30 c _,.13500 T el AL 225 e i e e
SRR Ly IRy g T T 360 T RTITTLIR000 T I94 T T T

August 20 9000 145 17 7500 121

September _8 3600 60 3 1500 25

100 45,000 100 45,000

As a practical matter, the actual use depends largely

on the supply. If experience should show that 225 sec.-ft.

were required in mid-summer for these lands, there would be

-

"ff*u*“““ffﬁthink?itﬁwc&l&fbe“gooﬁlehgineeringrto5prevideacanalwcap&eitymxwa:a

o ”'l.,'ﬁfbf;édbh’anxamdunt:*iHOWevérﬁI(shouldfhéSitﬁﬁﬁ”tU @?P?iV?JfIT?;”*'*
" ‘other Iands above in order to»providezmore5than~the“maximum=

of 165 sec.-ft. shown in my schedule.

00377,
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WATER SUPPLY

The next point of inquiry is whether it is a prac-
ticable thing to supply 10,000 acres in the reservation with
the quantities shown in my schedule above. Are the charac-
teristics of this river system such that ‘taking water from
up-river lands, even with subsequent priorities, would not
result in securing an adequate supply for the reservation
lands?® Ig other words,vshould up-river lands be deprived of

..waﬁer with no commensurate. benefit. to.the reservation lands?

If transmission losses are excessive, 1t would

hardly,appear equitable to deprive!up}riﬁér‘lands of an ex-

RPN

horbitant-amount of water to provide .a:small .supply at.the

*'atreservmlr,'regardless ofwtne_legal%rlght to do 807 -0n_ the T

other hand if trancmlss1on losges are normal and the reser-
vetion lands have the prior right, it would appear just and
equitable to recognize that priority and regulate up-river

diversions accordingly. What are normael and what are ex-

cessive transmission losses?

_in all their.- complexxtles.";nM";;t,gu;;ﬂ?;_uﬂ¢mf:}f_“ mmm"

“As before statod, the actual use depends largely on"

the supply. In abundent years there is no complaint and

prilorities are disregarded. In lean years, all use must be

curtailed and priorities become of paramount importance.
00378
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Table 4 gives the flow of East Walker above diversions in
Mason Valley and of West Walker above Antelope Valley, and
their combined flow.. There is also shown the departure in
percent from the mean. Notice that the past 7 years have,
with one exception, been substantially below the mean for
_the 27 year period. The 6th column shows the cyeclic varia-
ations, each figure being the average of the preceding 5
years. The figures in the 6th column have been plotted in
Fig. 1. ?pe persistent decline is most pronounced. The
guestion arises. whether or not. the early records are in
error. Stream flow is primarily caused by precipitation
although the corespondence is never very well mprked. On
Flg. 1 is also shown.the eyclic variation.in pre01p1tatlon
FomgelgFh oty e e i ?;tr::—f{fR‘eno, for thessame:period:averaged.by-S5-year -groups A0 MR8 v
same menner as for stream flow. The scales of the two curves
are not comparable but the relative decline of the stream
flow curve follows broadly that of the precipitation curve.

The stream flow records are believed to be substantially

correct.

my*ggggnf in this velley the deeline .. ... ...

USRS, § |98 water suppl{ vlnce.1918_reﬂdlly explains the iﬁcrea81ngﬁ;g%;m'_

onfllct of 1nterest 1n water rights. . If étorage had not

been provided on this stream, the 51tuatlon would hﬂve been

mubh’more'critical.

003%9
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TABLE 4
WALKER RIVER SUPPLY - THOUSANDS OF ACRE-FEET
CLIMATIC YEAR OCTOBER 1 TQ SEPTEMBER 30
Year Above diversions in Total Departure Cyclic Variation
Antelope Mason from Stream  precip.
Valley Valley mean Flow Reno
1902-3 226 110 336 -8% 336 8.0
3.4 265 160 425 $+17 %80 8.3
4-5 176 82 258 -29 340 8.0
5-6 417 220 637 375 414 7.4
6-7 483 279 762 +110 484 8.5
7-8 1 185 89 274 -24 471 8.8
8.9 | 28 153 442 22 474 8.4
1910-11 290 269 559 +54 482 9.4
11-12 . 160 77 237 - =35 376 8.2
12-1% « 153 85 238 34 370 8.0
13-14 310 272 - 582 - $60° - 398 - 9,0
o o 14-150 0 200 255 - 455 335 - 414 .85 .
15-16 250 - 147 397 -39 73827 - 7.9
; . 16-17 . 226 . 8L 390 #7412 8.2
Cgr-18 o192 e I+ 1 SRR o o5 - S S
18-19 483 132 215 -13 379 7.5
19-20 171 © 103 274 -25 343 8.1
1920-21 225 135 360 -1 535 7.4
21-22 266 165 431 +18 344 8.1
22-23 221 106 327 -10 341 8.6
23-24 68 a4 112 -89 301 7.6
24-25 200 120 320 -12 30 7.7
25-26 128 75 20% -44 27 7.2
26-27 236 140 376 +3 268 7.0
27-28 138 90 228 ~-37 248. 6.1
A : - 259 6.6

00380-11-
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WATER CONSUMPT ION

Mr. Beemer has alrsady given certain data regarding
the consumption of water in Antelope Valley, after making
corrections for evaporation and hcld-over storage in Topaz
reservoir, as follows. His data are for the entire climatic

year, the irrigation season not being segregated.

Consumption
Year Consumption per acre
Oct. to Sept. 1923-24 10,900 zc.-ft. 0.7
1924-25 _ . . 18 000 o 1.2
1925-26 25, 600 B P 4
1926-27 36,200 2.4
1927-28 23,300 1.6

The last column szbove was added by me basea on —

s

three years of complete records. Results for the irrigation
season have been segregated. Consumption as here used means
use and waste. It is the difference between inflow and out-

flow in the several valleys and includes all losses from

net ‘in"hand. TIf the’ hold-ov » Storage 18 apnro$ﬁmatei}"theidnwfgy§:-

’”Same at’ the end of each season, 1t may be neglected,. but. e e

whatever it was it is 1ncluded in "Consumption™. The aores

given are merely those nominally under ditch and do not in=

¢lude tributary areas.

00381
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TABLE 5
WATER CONSUMPTION IN WALKER RIVER VALLEYS IN ACRE-FEET
¥ . __1021-22 ' 1922-23 1923-24
! Qct.- April- Oct .- April- Oct.- April-
Secticn ! March Sept. Year‘ March Sept. Year March.Sept. Yez
l | | |
East Walker ! : i
Dam ! ———- 1128690] ----| 40600 73380 119980 [29560 | 13410429
Strosnider | ---- | 121370! ----| 43430} 62640 165870 1348001 9300441
Consumption: ---- | 73201 ----| =-28%0{ 10940 8110?,—5240- 4110-11
" in % i i
of supply i - 5.7 —- -8.9 14.8 | 6.8 :-17 81 30.5!-2.
Acres | e 400 ---- 3400 | 3400 | ---- | 3400
o Consp. per | i
o acre { 2T Fedoy F 1.2
7 i i i
‘West Walker : R o
Coleville | 19060; 247390 |266450| 27300 193940} 221240 ;19770 | 48130} 67¢
Wilson - - i 122301 192760 |204990| 26840} 137900] 164740 19330 1 35310i54¢
Qonsumpt%ons 68301 546301 61460 460 . 56040 56500 _,ggo 12820L13z
' in” . ' ’ - 4 e e A —
W‘of supply | 35.8] 22.0 | 22.9 1.7 28 9 25 5 2.2 | 26.6 |19,
A or e S L »‘ LS AL . 23”000 T TR TR e/ = o o ,.25 00_0 e
. Consp. per ; e
acre 2.4 0.56
Main Walker '
‘Strosnider)! 38090} 332130|370220| 70270 200340} 27061054130 446101 98"
& Wilson ;
Parker 58940218970 |247910 | 52290 | 78550130840 51210 | 1390 (52¢
Consuppt%on 9150113160 |122310 | 17980 | 121790} 139770 2910 | 43220 461
" in f .
e of supply | 24.0| 34.0 1.33.0 | 25.6 60.7. | 51.8 | 5.2 |97.5 147.
el Acres v 50000 { 500001 - 50000
s SO TSETY e = s
acre 2.3 o B _ 2.4
Parke;.=” “'é§§4o' 218970 247910 fﬁ”":ﬁi”f“*“?ﬁ;ﬂ"fl””
= - ~Schurz - 19460-+|:200250-/219710- --49
Consumption| 9480 18790 28200 |
oo m4n % b .
of supply [..32.7 8.6 11.4_

00382
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. The locationsof the measuring stations are shown

on the accompanying map. The data for East Walker include

the long strip from Bridgeport dam to above all diversions

for Mason Valley. West Walker data include Antelope and

Smith Valleys. Main Walker data are for Mason Valley and

also for the reservation.
During the irrigation season the consumption on

In Antelope

Fast Walker ranged from 6 to 30% of the shpply.

and Smith.valleys it averaged 26%. In Mason Valley the

sverage wes 64%, and on thé reservation 33% " An ‘important

point is that the consumption percentage increases as the

supply diminishes. Thus we have in round figures:

o - Irrlgatlon season a _\u,,_ﬁgéggi_;wf?jw_;ggjh . 19k
s On East Walker W ‘ T
Supply ac.-ft. 129,000 73,000
% consumed 6 - 15
In Antelope and Smith Valleys
Supply ac.-ft.’ 247,000 194,000 48,000
% consumed 22 29 x27

In Mason Valley.

R
e e Rl e SR

Supply ac

ﬁ bgﬁsﬂmeu 31‘..’t L Y
“In. the Reservation =~ 7

. Supyly ac.-ft. -
%, consumed

/

219,000 78,000 - 1,400 .
9 29 .. 62

 *The data above for Smith Valley consum
tion for storage in Topaz reservoir.

ption requires a correc—
The conoumption will

appear high while water is being stored and low while it 1is

belng raleased.
which does not appear in the

states that 10, 000 aore—@@@83were held ove

[Ny - | “ o~

D e R T

Smith Valley uses some of the stored water

Coleville supply. Mr. Beemer
r from 1923 to 1924.
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Ths consumption is approximately a fixed quantity as
long as the supply is ample, but becomes nearly equal 1o the
supply when the latter falls below that fixed amount. On the
Fast Walker the fixed consumption is about 9000 acre-feet; 1in
intelope and Smith velleys about 55,000; iﬁ Mason Valley
120,000, and in the reservation 20,000 acre-feet. These quan-
tities were available in 1922 and 1923 but not in 1924.

The data gathered by Mr. Kroanquist during the past
summer in the vicinity of Bridgeport enable us to determine
the conmsumpbtion -in that-valley. All the streams flowing into
the valley were measured. The outflow below the dam was also
measured and the levels of the reservoir noted. The records be-
gin=5ﬁnévzo and end Ségfemberléé;’ Thef have -been grouped in

et e n s en W e g o S Sete 3E TR

o rprimSHLAIYDerieds andtare’ given i FPable e below T I i sk ey

TABLE 6
CONSUMPTTION IN BRIDGEPORT VALLEY IN ACRE-FEET.
Periocd ' Outflow Storage Evapo- Outflow Consumption
1929 Inflow (meas.) Release ration {(nat) net
June 20 30 7600 3530 600 120 3050 4550
July 1—10 6520 4600 1300 140 4 88

31 4300 3720
<hAug et d O «mﬁz'?&);— SNV 77y (s WU |
11-20 3210 3720
o ,-“21 ~31 -~ 2340 - 36507
Sept. -1-10 1270 1600

Sgeit SR Tl

e s 820

11-20 1070 - 820
- 21-30 860. . _810
Total 33,570 30 040 12,000 710 18,750 14,820

Edding this smount to the supply, the consumption bscomes 40p,
1nclud1np evaporation from the reservoir. RAeleased water from

this reservoir is to be treated as a tributary supply coming in
between Antelope and Smith valleys.

00384
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The figures in the last column are a little erratic
due in part to the unknown effect of bank storage in the
reservoir and to the inability to compute the volume released
from the reservoir with comsistent accuracy.

The table shows a consumption of nearly 15,000 acre-
feet during the 103 days of record. If the same rate ob-

-tained during April and May also, the consumption would amoun%g
to 40, 000 scre-feet or about 2 feet in depth in the ordlnary ,';;
year over the area under ditches in the valley. Fig 2. (A)

shows the accrued -inflow and net outflow, the difference be~ -~
ing the accrued consumption. Each point on the curves is

the sum of the preceding quantities.v The‘consumptien.was' :

44% of the supply durlng the perlod of record.

TRANSPOBTATION LOSSES

Determining the amount of water lost from the river
channel in transit is a complex problem and cen only be
ascertained for particular stretches that are not complicated

by diversions and return flow. These losses consist of evapor-

from the water sur;ace and from the bank 80118 ‘and seep-

ation

eSS S

I e e RRESIN
»-“‘“‘,»,..— ceios .:-*4‘*'_"—"‘___"-....._“- =g M,—.‘WAMM_H =5

e e e

_..age into the channel bed. Durlng the paSu summer data of thls

nature were secured on East Walker between the Brldgeport dam

and Morgants ranoh, and also on the main stream between’*“

Parker's ranch and the Indian dlver31on dam..

On the East Walker the stations at the outlet of

Bridgeport Reservoir, Elbow and Morganfs ranch were used.

The distances between them are approximately 13 miles in each

00385
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case. The bributary flow between the dam a&nd Elbow was hot
messured, but most of the water was diverted for irrigation
from which there was some return flow. Between Elbow and
Morgan however the diversions and tributary flow are prac-
‘tically negligible. The river channel throughout this stretch
is of sand, gravel and boulders, with well defined banks and

. water generally covering the entire bed.

Table 7. shows for tri-monthly periods the results

obtained,
. TABLE 7
L.OSSES BRIDGEPORT DAM TO MORGAN'S\RANCE»IN.ACREQFEET
Period Dam ‘Elbow Morgan Loss and Gain (=)
1829 : Mi. 0.0-Mi. .13 Ml. 26 0. .to-13 - 135 .to 26--0 Lo 26’_'
s July 1180 T g 1200 e SBTO0: st i ety = 5 30 s
- ‘ 21-31 3720 - s <. emm - o=a= 580
Aug. 1-10 3470 3040 2900 430 140 - B7O
11-20 3720 3420 3320 300 100 400
_ 21-31 3650 3150 3110 500 40 540
Sept. 1-10 1600 1260 1400 340 -140 200
11-20 820 640 720 180 - 80 100
21-30 810 700 740 110 - 40 70
Total 21910 12210 19140 1860 20 2770
12.86

Loss in percent of supply “13.2 0 1.8 ¢

B s s TR ey T T
Whatover L1068 oxistad De tween‘Efbow it "T?ﬁnﬂwasﬁgzz:fzﬁg
e S fset by calns “from sources “that “could Hot have been” measured:

'Thé?e*was practieally~no»hr1butary~flowﬂdur1ngnthls~per19dw

. Thls stretch was not compllcated by trlbutarles, dlver31ons
Vo loss. i
' or return flow and showed less than 2%/ The loss of 13% be-

tween the dam and Elbow was due to irrigation salong the river

and its tributaries. If we could add the flow of Sweetwater

00386
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and other tributaries above all diversions on them, the loss
would be increased by the amounts so measured and would -
appear as consumption.

The total loss from the dam to Morganwas less than
13% of the measured supply and is to be considered more in
the nature of irrigation consumption than a transportation
loss. | |

The figurss shown in the first three columns of
Table 7 ﬁ;ve been added progressively and are shown in Fig.
2 (B) as acérued flow and 1ossés. " B

From the Yerlnvton weir, below the last diversion

in Mason Vallny, 1o tnemdlver81on dam for the_reservatlon

- canals, is a, stretch of 33 8 mlles.m Measurlng statlons were

malntained by Mr. Kronquist as- follow3° ' T

Below Yerington weir mile 0.00
Wabuska slough 10.6
Parker control o 14.2
Diversion dam 33.8

The District!s Bast side Drainage canal supplies

water at mile 11.7 between Wabuska slough and Parker. A

ﬁwtuétheﬁParkerwcon%r@i&%Herefereweonsidezable;neburnmwazezﬁiseﬁfgﬂgﬁg
S&?’. - in evidehce:~“At“the:Parker‘bontrol“therewis a rocky - reef s o e

and-an artificial control. It is believed that most.of the

7 7 gubsurface flow appears at the surface at the Parker combrol

B . and is measured at. the. station. The channel throughout

averages 200 ft. in width with banks 3 to % ft. high During

Y

00387
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f Ve periods of low flow the water meanders in a narrow stream
within the wider river bDed.
- Table 8 gives the results obtained in this stretch
for tri-monthly periods.-
TABLE 8
GAINS AND LOSSES, YERINGTON WEIR TO RESERVATION DIVERSION DAM
IN ACRE-FEET
" Period Weir Slough =~ Parker  Reserv, Gain Loss
1929 . Mi.0 Mi.10.6 Mi.14.2 Mi.33.8 0Otol14.2 14.2t033%.8
June 11-20" 73 355 695 561 620 = 132
_ 21-30 B9 292 520 378 431 =22 | 142
; o July- 1-10 206 391 582 . 267 NI 315
11-20 378 531 788 640 410 =zo 148
21-31 291 392 . . 574 - 283 .4 215
-Aug: 1-10 O 56 - R3To o196 -- 237 . 141 :
o I1-20 76 87 "202“"“*”””' Cemme 426 T AT T
e Blz3L 13 33, 398 185 4 180
i Sept. IO T e T EEG (o SRR S -9
11-20 3 16 122 119 S 48
r1-31 _ 0 20 104 - 104 Mfi 26
Total 1134 2189 4189 2583 3055 - 1606
P o5 = 48 125 WE 136 R PR

The gain from the weir to the slough was 1055 acre-
feet. From the slough to Parker 2000 acre-feet more was

added whlch came~larvely from the dralnave canal.

_~ .’_,aa-géftmv wéﬂsuﬁ.___ﬁw_m%iﬁ s e _~

tne dlver51on dam for ne reservG 1on CGnals, uhe total loss )

J—— L e [T, £ gy e e e s e e e e

y:was 1606 acre*feet or 38. 4% of tne supply.: In thls stretoh '
. there are no diversions and probably no return flow. It is-
the only stretch whers the transportation losses. may be
measured without complications with other factors. The re-
!

sults for thils stretech will therefore warrant a careful

analysis. 00§§8
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If we assume the same rate of loss obtained through~

out the entire stretch of 3%.8 miles, the loss from the welr

.

to Parker, 14.2 miles, would amount to 1160 acre-feet. Tae

return flow then over the same stretch amounted to 1160+3055 =

-

4215 acre-feet, In the entire strstch of 33.8 miles the loss
would be 2766 acre-feét; so that the return flow of 4215 acre-
feet exceeded the losses by 1449 acre-feet, shoﬁing that much
of & gain from the_ﬁeir to the reservation. The total loss
of 2766 acre-feet corresponds to an average flow of 7.7 sec-

_ft, throughout the irrigation season. The results of

Table .8 are .shown in Fig. 3.

The losses. in this stretch of river consist of

seepage- into the sandy'river'channel-and~evaporation from .

e s s e sy T RO ARG ieTginal scity eIt isselksocomplicatied s i
by bank storage. When the river is rising, water is stored
in the sands bordering the river channel. When the'river

’falls, some of this water appears in the chénnel again so
that one may expect somewhat erratic results for short perilods

of time. For longer periods these eccentricities gradually

: st SR LS a—-_r,_,c_«,._wm_wann—.zm S ;h&:‘:g(_'r':lr!é s

S B R R R R P R s R T 2 o i R e s ceisrts sz

»wﬂwwwvﬁ~mﬁx@-~—~aThe»evanorataon»irem‘melst solLs.ha§rbe§gwgeterm1ned

by & number of ‘experiments conducted by the U. S Department -
f Agriculture* at Fort Collil ins, Colodaro, Dav1s, California,

Denver, Colorado, and elsewhere. From the results of these

¥ Evsporation from Saturated qQ:LTs and River-Bed Sands -
by Ralph L. Parshall, Proc. Am. Soc. C. E. April 1929.
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experiments it appears that the evaporation from wet soils
may be taken at about 80% of that from a free weter surface.
The evaporation from a Iree water surface for the
Walker River Basin during the irrigation season mey be taken
from the Fallon experimenteal faru® records after reducing them

20% to correct from a land pan to free water surface.

Month ' Bvaporation
April 5.0 in. 0.42 ft.
. May 6.6 .55
; June 7.8 .85
July , 8.5 LL71
August 7.6 .63
September 5.1 .42
Total 3,38 = V§.S.e. e

- With a rivervchanﬁelnlehgﬁhgoﬁ;19*6”mi;;§¥eiaging

u;#ﬁ?2®9w£ee$win§width;wthegtotalaexgosedf@rq@@;§fézqgacga§$ﬁﬁﬁq;gmmq.
During periods of low flow the free water surface 1s prab-
ably not over 25% of this area or 120 acres, on which the
evaporation would be as above. On the remaining 350 acres
the evaporation may be taken as 80% of that from the Iree

surface. The evaporetion losses from this stretch of river

< T s,

~_lows, in.which the expased area is divided between water and -

B L = e

v%f>:‘xrf" .-soi}4 in.rough#proportion”to the,flOWuinb;he nofmal%Yea?g;J;{_;ghﬂ,:

* Tpans. Am. Soc. C. E. vol. 90 p. 271.
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Honth Exposed Area Evaporation in acre-feet
Water Soil Water Soil Total
spril 200 270 84 90 - 174
May 300 170 165 74 239
June 350 120 226 62 288
July 250 220 178 125 303
August 200 270 126 137 263
September 120 350 50 118 163

829 606 1435
We may expect evaporation losses to be roughly
constant at about 1500 acre-feet in this stretch of river.
Bank storage may be roughly approximated. Consider
& 300 foot strip each side of the river channel which be-
comes saturated. The soil porosity is about 40%. The
saturateo volume is wedge sghaped, say, 4 feet thick at the

’r1Ver banks and zero 300 feet back or “an average of'z'féet

.

‘w?&gf%f‘ thlcxi””The totel Baturated Yolume is 2800 acte-feety* ofﬂLw“@*fﬁw-ma

which 1100 acre- feet®is water. Some such an amount would

appear as a loss when the river channel fills and as a gain

when the channel empties.

The loss by seepage into the soil prism belcw the

channel bed is gncertain but some lossg from this source un-

J“"“”“”%@“*ff;= Pyl a0 shows - thes 1093»bebweenwihn-Parker_contxolm«~mWﬁmg%*

)

“"fhé Resérvation Diversion dam during the past ANTEE e
""iffigation seasons, ~ Records are those of- the—ﬁabuska station -
of the U. G. Geological Survey at mile 12.5 for 1927 and '28,
ang for the Parker control for 1829. The length of river

then is 21.3 miles in 1927 and 128, and 19.6 miles in 1929.

00391

TTNAAAFr AN



Case 3:73-cv-00127-MMD-WGC Document 8 FiIeJd 01/13/21 Page 27 of 44

[ !

TABLE 9

“
“'.

L
i
:

LOSS IN 20 MILES OF RIVER CHANNEL ABOVE RESERVATION

DIVERSION DAM IN ACRE_FEET

o

not as reliable as those at the Parker control.

T e SrE Sy v e
S T R a:ux—-:l 3_-;; s

The records at the Wabuske U. S. G. S statlon are

i S AT e T P S SR e e S e K Sl
el e e

s e T s SR TR

Loss or Gain (=)
Period Inflow Outflow acre-feet % of Inflow

1927 April 3,070 2,590 480 16
May 8,950 g , 750 1,200 17
June 41,300 3 soo 2,700 6
July 20,500 2,700 13
August 3,910 3 530 380 10
September _6,310 5,270 1,040 17
Season 82,040 73,540 8,500 10

‘1928 April - 3,780 3,440 340 9 -
May 6,270 4,270 2,000 32
July 1,840 1,430 410 23
August 2,280 1,800 480 21

- - September _ __ 600~ __ 160 440 - - T3 - B
iy, Eelingeamel (T NI *—".‘; a-.sea'son RS ;‘8 ’ 6 80 - ':]—'5 -2 12'Q= P u-3’~5‘6.o_:.: .‘*i‘_.z;aﬁ;:»:}?-::.:;_:ri.»’__ s L

" 1929 April 1,400 1,310 90 6
E)May 1,850 1,620 230 12
June 1,870 1,470 400 21
July 1,940 1,270 670 34
August 640 200 440 69
September 400 180 220 55

Season 8,100 6,050 2,050 25

ST e T e e s e e

The oalcu-

,!-1at10ns made above show1ng 1500 acre-feet lcst by eVﬁporatlon > '”mﬁ

in thls stretch of rlver appear to be fairly well corrobarated

by the results of 1928 and '29. Some addltlonal amount should

be allowed for seepage. The loss in 1927 can be accounted for

in part by bank storage that did not return during the period

00392
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of record or else was dissipated entirely. If the river
Achannel remained full entirely during June and July the
evaporation from an all-water surface in the river and also
from a fairly wide strip of land each side of the channel
that was kept wet, would be increased. Thus the evaporation-
losses in times of high flow might easily be two or three
times those dufing periods of low flow. The amount calculated
above may be considered the least that may be eipected as long
as there is sufficient flow to supply it.

e Notice the reduction in loss as the flow diminishes,
6. g. August 1927, June 1928. These are undoubtedly due to

galns from returned bank storage.

The accrued flows from Table 9 are shown im Figs. s

Lolin JTEIALTR

”*@“dn&$53?from“whi0h“the”relativefmagnitudé“bfﬁtheﬁquanservﬂw
tities may be seen better than from the table.
The results of these data indicate that a minimum
ioss of around 2000 sec.-ft. may be expected from the
Parker control to the reservation diversion dam. This \\\\\

would be equlvalent to an average flow of less than 6.0 .

e
~"*~Tﬂwzw*vwxah@vewthe~Parker.eontrcl»thatweannotﬁathpresentwbewusedmgTgwwﬁ;WT:,,
';__glﬁgwhgrefthan;onpthe reservation. If’i0,000 acres»wé:e e
being irrigated in the reservation, & total .of 45,000 acre-
.Afeet would have to be supplied.  From such a flow a loss of,
say, 5000 acre-feet might be expected, but a return flow

i of at least this amount could be counted on. It would sp-~

0039324~
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pear therefore that only the amount required at the reser-

vation dam for 10,0004acres need pass the Yerington weilr.

RETURN FEOW

In my report of 1915 some data were presented'on
return flow from irrigation. ~In that report the following

amounts were used for return flow that might be rediverted

and used.
Antelope Valley 50% of diversion
Smith Valley 35% " n
Mason Valley from s T s
West Walker 25% " n
East and Main- i5% JERUL

In the later part of the seasons of 1922 and 1923
Mr. Beemer obtained data on retuh tTow {0 the ‘Several T T
- valleys St tHe basiny THEES dre if evidence Hir-theTesel T
‘ In going over this work I found that the results from the
key stations of Bridgeport Dam, Strosnider, Coleville and
Wilson did not check with the data from these stations pub-

lished by the U. S. Geological Survey. I assumed that M.

Beemer!s resulis were prepared from preliminary estimates

’“ﬁ”'“T****”'tabﬁlafed@ﬁhé*féSulﬁs*frcm%bothﬁsoureesywahém&ifﬁé%eﬁeé&mm-
arfe not ‘great and tend to compensate in the’ final summary.;gfwy;gé;:

_ By return flow is meant the~portlon of water di-. N

verted into ditches that finds its ‘way back to the river.

It includes waste from canals, unmeasured tributary flow,

or any other unmeasured accretions to river flow.

00394
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The procedure followed in determining return flow
for a valley is to measure the inflow froﬁ the main stream
and tributaries, the diversions into canals, and the out-
flow. The ideal cese is where the river flows into and out
of a valley in canyons so that measuring stations may be
installed above all diversions and below all increments
from return flow. Using the following notation, the various
factors involved may be .formulated as shown.
Let I ~ Inflow from all sources into the valley
0 = Oﬁtflow at lower end of .valley.
D = Sum of all diveréions in the»valley
R = Return flow
C = Consumption = I-O . : e
Tha out flow: con515tswo£.two parts.the undiverted.wor ew o
inflow and a portion of diversions that finds 1ts way again
into the river. Therefore the total inflow is accounted
for thus:
' T = DE(0-R) o v v v me e e e e (1)

Whence B == D"’O"I . - - - - - . . - . . - . . - - (2)

O B D (T0) e

,or .. R= u—(I-D) e e .;uﬁ:,,;W“wwhéﬂg;H
Mr. Beemer: used formula (4) Calllng (I~D) "theo-,A»
retical flow," at the lower station. In my 1915 report i
used formula (3) calling (1-0) "iosses". A happier term
for this gquantity is M"consumption™ as used herein, so that

R = D"C » - - [ - - » - . - - ) - . - - - -(5)
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in which B may be either positive or negative, according as
consumption is less or greater than diversions. Table 10
is a summary of the results secured by Mr.Beemer taken from
Exhibit:g, to which has been added the results from Yerington
weir ‘to the Wabuska ststion of the U. S. Geological Survey,
- called Parker in the table.
In Table 11 are given the same data except that

the published stream flow data at the key stations were

used. ‘{-

SRR L el By e ME U SR PRI L

~ (see next pege for table)

00396
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TABLE 10
RETURN FLOW WALKER RIVER BASIN
Summary in Acre-Feet
Data from Exhibit 17
1922 August 1 .to September 24 - 55 Days
Inflow Diversions Outflow - Return Flow
Section a.f. a.te % of 1 8.5 a.f. %0fl %0fD
East Walker
Dam to Morgan 16180 4470 28 14240 25%0 16 56
Dam to Strosnider 16180 9820 60 13390 7030 43 T2
Dam to Hilbun 18180 19730 122 3330 6880 42 35

West Walker :
Coleville to Topaz..17430 18590 107 ° 7580 8740 43 41

Coleville to Wilson 44460 45340 101 15240 16120 36 36

" 'Main Walker . ' U
Junction to Mason 18570 8020 43 12580 2030 11 25
Junction to Parker 18570 20710 112 3540 = 5680 31 - 27

Total System R e
“:«rw&bevstuﬁctiOnp~:m;ﬁ60650,uﬁiQ?Q%&Lﬂll;;gjfﬁfo?ww? 000 38 35
Above Parker 60640 85780 7 1417 T3540° = 880 “TETTT 3
1923 July 23 to September 10 - 50 Days ‘
Rast Walker
Dam to Morgan 16160 5120 32 13720 -~ 2680 17 52
Dam to Strosnider 16160 9850 61 12650 6340 40 65
Dam to Hilbun 16160 20020 124 1450 5310 33 27

West Walker

e Coleville to Topez 20730
Coleville to Wilson H2030

Juncbion bo Mason . 27940 7520 . . 27 . 25900 - 5480 T R0 73

- Junction to Parker 27940 23800 - 85 - .8720 . 2580 - 16 . 19
© ""ibove Junotion - 68990 62970 91 - 27940 - 21920 . 32 35
Above Parker 68990 86770 126 8720 26500 38 31
i
00397 -28-
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TABLE 11
RETURN FLOW WALKER RIVER BASIN
Summary in Acre-Feet
Data from Reports published by Ug. S. Geological Survey
1922 August 1 to September 24 - 55 Days
. Inflow Diversions Outflow Return Flow _
Section a.f. a.f. % of 1 a.f. a.f. %0fI %ofD
Bast Walker ‘
Dam to Morgean 16810 4470 29 14240 1800 12 42
Dam to Strosnider 16810 9820 80 13260 6270 39 684
Dam to Hilbun 16810 19730 121 3330 6250 39 32
West Walker' :
Coleville to Topaz 17280 18590 . 107 7580 88%0 51 48
Coleville to Wilson 44310 45340 102 16310 17%40 39 38
Mein Walker ' 5 R o
Junction to Mason 19640 8020 41 12140 520 3 8
Junctlon to Parker 19640 20710 ‘106 3540 4610 24 '22i
:Total Systen e L ‘ . v ST
0B g B e -Above. Junetionia: ... 61120,_ - 65_0?(2 o 106 ... lg 6403‘ 2 590 39 — 361%,#
. Above Parker 61120 85780 140777773540 282007 46T 33
1923 July 23 to September 10 - 50 Days
EBast Walker
Dam to Morgan 18440 5120 33 13720 2400 16 47
Dam to Strosnider 16440 9850 84 11800 5300 34 54
Dsm to Hilbun 16440 -~ 20020 130 1450 5030 33 25

West Walker:

el eyille to Topaz 21990 _ 10680 °6890 31 38
, COleV1llP to Wilson'S@Ugﬁ“ w»aaw-,‘w.:z,-“:,,\%my@3~“_*
e _’—."‘ Ma?l.;l_ y%alker ;_“ s T B ...j.; - --.~_._.s.:,;:,“-_‘ e e i e S R e e
© Junction to Mason - 27340 7520 28 25900 . 6080 22 81 -
- Junection~to Parker --27340- 23000 - . 87 - 8r20-..5180." 18 ﬁﬁﬁzgﬂ,:
" “rotal System T Cememor e L T

© 7 Above Junction ~ 70550 62970 - 89~ 27340 10780 - 28 = 31

Above Parker 70530 86770 123 8720 24960 35 29

00398
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These tabulations show that during the last 50
days of these two seasons there was diverted. into ditches
86,000 acre-feet, of which 1/3 returned to tae stream. The
total supply averaged 64,000 acre-feet, hence the diversion
ekceeded the supply about 30 percent, the return watexr sup-
plying the difference.

These data are incomplete, as they do not cover the

" entire season., Return flow persists throughout the entire
irrigatio& season and may even extend over most of.the year.,
The most.thaf\can be got from these data is the return flow
in percent of diversions, as it is probable this rate per-
- sists. throuvhout mos* of the 1rr1gat10n geason at least
- ~Comparing.the resulis, fromTableil_mEE“ees .
timates made in 1915, we £inds . | ~

Eatimated Measured

‘ in 1815 1922-23
Antelope Valley h 50% . 49%
Smith Valley : 25 . 32
Meson Valley about 20 22

'In Smith Valley theé diversions were 26,750 acre-feet,

b'rmfwm”;”“ﬁéwlng flgures were’ 24750 “and 78605 "giving= 32% returned~m={n e
Mason Valley, Junction to Parkery the dlver31onb ‘and rzturn ‘
'fwaters were respectlvely 20, 710 and 4610 acre-xeet in 1922
and 27,340 and 5180 in 1923, or 22%. h
The point may be raised as to the effedt_of stored
water, since the distriot‘could perhaps claim all the return

flow from storage. It isoagg%ssible to tag the stored water,
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but a rough analysis can be made. Using-Table 10 for 1922:

Released from reservolr 44,460-17, 430 = 27,030 ac.~-ft.

Add outflow at Topaz 7,580
Inflow for Smith Valley 34,610

of which 78% was stored water.
Return flow in Smith Valley 16120-8740= 7,380
which is 22.2% of inflow.

Return from stored water in Smith

Valley 22% of 27,030 = 5,750
Ihflow to Mason Valley from’

West Walker . - 15,240-
of which 78% was from storaJe 11,900 -

'In Mason Valley return flow was 31%
of inflow; ‘hence return from stored

g water in Mason 31% of 11, goo}m 3,690 '
v",', L : e e rete R L me UL
- Summarlaing the results for 1922' .
I o - ﬁéii}ai’Fiééf_éiéiad A£éff[%5téi‘”"'“
Return flow - East Walker 5850 ) 6880
- Antelope Valley 8740 0 8740
- Smith Valley 1630 5750 7380
- Mason Valley ' 1990 -~ 3690 5680
Total 19,240 9440 . 28,680

A similar calculation for 18923 shows:

B — AT e
I Inflow to Smith Valley o

of “hlch 75% .was. storpd water.,h_w$%;

Return in Smith Valley 186, 610—8150 = 8,460

which is 10.8% of inflow.

Return from stored water in Smith
Valley 19.8% of 32,100 6,350

00400
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Inflow to Mason Valley from
West Walker 26,490
of which 75% was from storage 19, "800

In Mason Valley return flow was
16% of inflow; hence return from
storage water in Mason 16% of .
19,800 3,180

Summarizing the results for 1923:
Natural Flow Stored Water Total

Return flow - East Walker 5330 0 330
- Antelope Valley 8150 0 150

- Smith Valley 2110 6350 8460

.\ - Mason Valley 1400 3180 4580

Total o 16,990 9530 26,520

Combining the two seasons! data, these calculations
show tnat Whlle the supoly from Topaz storage was 46% of the
‘ :ftotal supoly, the Feturn’ PlGw from that storage was 34%" of

"%ff%ﬁ;5ﬂﬁiithe Total" Setirns I Table {1 had been used, -it -would-show=a =~

total supply of 131,650, a total réturn of 53,160, and a re-

turn from stored water of 19,190 acre-feet. The stored water

was therefore 45% of the supply and the return from stored

water 36% of the total return.

In Flg. 6 are shown the accrued diversions, consump-

itk tlons*"é.mr“ré%"ﬁ

“f“?igzﬁfvgken:{?pmmtne%ﬁabulationSNfrommwhicth&blenio-Wasﬁeomfhw;ﬁymw,ﬁ

piled.
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CONCLUSIONS

The foregoing analysis of the data in hand shows:

1. There are 10,000 acres of choice irrigable land
in the Walker River Indian Reservation out of a total possible
irrigable area of 24,000 acres.

5. These lands should have a supply of 4.5 acre-
feet per acre during the irrigation season, April to Septem~-

ber, at the diversion points.

3, Of the seasonal supply about 10,000 acre-feet
should be available during the month of meximum uses This
_corresponds to a flow of nearly 170 sec.«ft.

4. Tt is entirely practicable %O supply this quan-

‘m¢£i%§f5fmﬁ££éf”£6m€ﬁéﬂréservétibn lands if theY“have”
right to the waters ‘of Walker River.
5. Water released from up-river p01nts will reach

the reservation lands without excessive losses.

6. The return water below the last diversion in

Mason Valley that can not be otherwise used will supply

i aHSDor%atloﬂ*I' f é S R oA S LR

b
i
t
1
h

|
i

i

Tmfgar”""; There 18T ev1dence I unusual transportatmc

. " {osses in any portioms of the Walxer Rlver channelsy

Lnfn*x”;f“’“";“"‘ 8. The totdl consumpbtion of water on lands-of=

this basin averages 2.4 acre-fest per acre durlng a normal

JEET.

9. During the past 7 years the supply has gener-

00402
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elly been below normal, resulting in acute situations and
placing a premium on early priorities. ‘

10. Had it not been for the reservoirs already
'constructed the situation would have been much more critical.

11. The return flow from irrigation is about 1/3
of the diversions in the entire basin.

12.  The return flow from ‘water stored in praz
Reservoir was about 1/3 of the total return during 1922
and 1923.- The proportion'of return from stored water has
increased since the Bridgeport rsservoir was plsced in ser-

me e yies i 1925, 7

L7 Very.truly yours . . oo e
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